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ABSTRACT. Using different breeding methods (mass selection, recurrent selection full -SIB and half –
SIB, recurrent selection with testcross) year by year corn breeder aims to improve genetic heritage of synthetic 
population, to amplify the additive effect of gene interaction inside the population in order to simplify his 
creation work for superior inbred lines and hybrids. 
This paper presents results obtained in two location trials designed and planted in 2006 and 2007 using 
some corn synthetic populations created at SCDA Turda. There were registered data concerning yield, lodging, 
and earliness in assay to get a better initial genetic material for further breeding work. 
Some of the synthetics have prooved good tolerance to water stress but their yielding capacity is lower 
then in case of commercial hybrids, on a very significant level.  
 
 
INTRODUCTION 
 
The success obtained by Shull and East at the beginning of the past century on 
inbreeding and heterosis, incomparably greater than results obtained before through classic 
methods caused, for a relative long period of time, selection and improvement of genetic 
material in corn synthetics to be neglected. 
For the first time, LONNQUIST (1949) reveals the necessity of improvement in corn 
populations in order to raise favorable gene frequency and to develop more valuable inbred 
lines. In the middle of XX-th century corn breeders demonstrate that corn populations 
comprise a significant genetic variability of additive nature. In our country, the importance of 
genetic variability and amelioration on initial germplasm it is emphasized by HAS (2004), 
ILLICEVICI (1994), LUCIA ROMAN (1976), SUBA (1970). 
Corn synthetics are free pollination populations obtained by cross-breeding auto- 
pollinated individuals or inbred lines, maintained by mass selection methods in isolated plots 
(HALLAUER, 1966). The purpose of corn synthetics and composites is to concentrate in the 
same germplasm special and valuable traits from local populations and inbred lines in a 
continuous improving process. This way, desired genes are collected in a single germplasm 
source, easier to maintain, and amelioration of genetic resources is cheaper and easier to 
conduct (ROMAN, 1976) 
The genetic value of maize populations it is improved by various selection schemes 
applied inside the populations and between different populations. “Per se“value of corn 
synthetics is of great importance because inbred lines are selected for recombination 
depending on both their “per se” value and productivity of hybrids resulted from testcrosses.  
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MATERIALS AND METHODS 
 
Biologic material it is represented by seven corn synthetics: three of them are a 
mixture of local corn populations preserved as germplasm resources at SCDA Turda and the 
other four resulted after a various number of recurrent selection cycles on few crossbred lines. 
For accuracy of the experiment we added to the experimental plot five corn commercial 
hybrids from SCDA Turda all 12 variants being distributed in a randomized blocs plot design 
in five replications. The fifth replication was used for inbreeding  and biometric 
measurements purposes. 
All 12 variants are presented bellow in the table no. 1 
 
Table 1 
 
Nr. 
Crt. 
Variant  Type 
1 Tu Syn Mara synthetic 
2 Tu Syn 1 synthetic 
3 Tu Syn 8 synthetic 
4 Tu SRR 2I(5D) (1) synthetic 
5 Tu SRR 2I(5D) (2) synthetic 
6 Tu Syn 3 (per se) (1) synthetic 
7 Tu SRR 5DR (6I) (4) synthetic 
8 Turda Mold 188 Commercial hybrid 
9 Turda 165 Commercial hybrid 
10 Turda SU 181 Commercial hybrid 
11 Turda 201 Commercial hybrid 
12 Turda SU 182 Commercial hybrid 
 Replications : 4 +1 
Number of rows/replication : 2 
Row length : 5m 
Harvested area: 7 m2 
Density : 60 000 seeds/ha 
Distance between plants on the same row : 23.8 cm 
Plot arrangement: Randomized blocs 
 
 
 
Trials were conducted in two locations (SCDCB Tg. Mures – the experimental field 
and SCDA Turda) during a period of two years (2006,2007). In Tg. Mureş there were used 
fertilisers N90  P90  K90 and herbicides: Frontier forte 1 l/ha + Atranex 2 kg/ha in 2006 and 
Merlin Mix 2 l/ha + Atranex 1 kg/ha in 2007. 
Corn cobs were harvested at technologic maturity and yield was caculated for 14.5% 
moisture, corrected with temperature, and expressed in kg/ha. Dry matter content was 
calculated function of grain moisture. 
Data processing, LSD calculation and variance analysis were realized on the computer 
using the program  BRANDPOR, created at Department of Informatics from SCDA Turda. 
 
RESULTS AND DISCUSION 
 
Tables 2 and 3 present the data for the average yields, erect plants % and dry matter 
content in the last two years (2006, 2007) for 12  corn varieties  planted in the experimental 
research stations from Tg. Mureş and Turda. Second year, mainly spring and summer periods 
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Table 2 
Average values for Yield(kg/ha), Erect plants(arcsin rad.%) and  Dry matter content (%) - Results obtained at SCDCB Tg Mureş  
in 2006 and 2007 on  7 corn synthetics 
SCDCB TG. MURES 2006 
 
Yield (kg/ha) Erect plants (arcsin rad.%) Dry matter (%) No.              Variant Mean Relative Signif. Mean Realtive Signif. Mean Realative Signif. 
 Mean 6195 100  72.20 100  76.58 100  
1 Tu Syn Mara 3995 64.49 ooo 63.17 87.51 - 80.06 104.56 xxx 
2 Tu Syn 1 3935 63.53 ooo 54.4 75.35 ooo 77.93 101.76 x 
3 Tu Syn 8 4204 67.86 ooo 65.8 91.15 - 77.98 101.82 x 
4 Tu SRR 2I(5D) (1) 4001 64.59 ooo 63.70 88.23 - 77.40 101.07 - 
5 Tu SRR 2I(5D) (2) 4050 65.38 ooo 74.32 102.95 - 78.28 102.21 xx 
6 Tu Syn 3 (per se) (1) 5233 84.47 oo 74.07 102.59 - 75.85 99.05 - 
7 Tu SRR 5DR (6I) (4) 6598 106.51 - 74.54 103.26 - 75.65 98.78 - 
8 Turda Mold 188 8461 136.59 xxx 80.77 111.87 - 76.50 99.89 - 
9 Turda 165 8848 142.83 xxx 78.23 108.36 - 75.03 97.97 o 
10 Turda SU 181 7462 120.46 xx 83.31 115.40 x 76.50 99.89 - 
11 Turda 201 8930 144.15 xxx 74.38 103.03 - 75.55 98.65 - 
12 Turda SU 182 8620 139.14 xxx 79.65 110.33 - 72.25 94.34 ooo 
  LSD 5%- 715.6; 1%- 961.2; 0.1% - 1271.5 LSD 5%- 9.85; 1%- 13.23; 0.1% - 17.50 LSD 5%- 1.25; 1%- 1.67; 0.1% - 2.21 
 
      SCDCBTG. MURES 2007 
 Mean 5717 100  71.48 100  80.86 100  
1 Tu Syn Mara 4091 71.56 ooo 69.62 97.40 - 82.93 102.55 xxx 
2 Tu Syn 1 3655 63.93 ooo 54.84 76.73 ooo 81.53 100.82 - 
3 Tu Syn 8 3933 68.78 ooo 66.99 93.73 - 80.40 99.43 - 
4 Tu SRR 2I(5D) (1) 4472 78.22 ooo 66.67 93.30 - 81.91 101.30 x 
5 Tu SRR 2I(5D) (2) 4472 78.23 ooo 71.88 100.55 - 82.21 101.67 xx 
6 Tu Syn 3 (per se) (1) 4499 78.70 ooo 66.73 93.36 - 80.20 99.18 - 
7 Tu SRR 5DR (6I) (4) 5876 102.79 - 73.32 102.57 - 81.48 100.76 - 
8 Turda Mold 188 7396 129.38 xxx 72.84 101.91 - 80.04 98.98 - 
9 Turda 165 7927 138.67 xxx 78.58 109.94 - 79.78 98.65 o 
10 Turda SU 181 5412 94.67 - 84.49 118.21 xx 81.28 100.51 - 
11 Turda 201 8389 146.74 xxx 77.49 108.42 - 79.05 97.76 ooo 
12 Turda SU 182 8479 148.32 xxx 74.26 103.89 - 79.58 98.41 o 
  LSD 5%- 590.6; 1%- 793.3; 0.1% - 1049.4 LSD 5%- 7.58; 1%- 10.17; 0.1% - 13.46 LSD 5%- 1.21; 1%- 1.64; 0.1% - 2.17 
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Table 3 
Average values for  Yield(kg/ha), Erect plants(arcsin rad.%) and  Dry matter content (%) - Results obtained at SCDA Tuirda in 2006 and 2007  
on  7 corn synthetics 
SCDA TURDA 2006 
 
Yield (kg/ha) Erect plants (arcsin rad.%) Dry matter (%) No.              Variant Mean Relative Signif. Mean Realtive Signif. Mean Realative Signif. 
 Mean 3710 100  62.50 100 - 74.91 100  
1 Tu Syn Mara 2681 72.23 oo 66.11 105.77 - 80.23 107.10 xxx 
2 Tu Syn 1 2287 61.64 ooo 37.09 59.35 ooo 78.45 104.73 xx 
3 Tu Syn 8 3017 81.32 - 52.99 84.78 - 78.40 104.66 xx 
4 Tu SRR 2I(5D) (1) 2811 75.76 o 52.66 84.25 - 78.30 104.53 xx 
5 Tu SRR 2I(5D) (2) 2524 68.04 oo 57.52 92.02 - 79.43 106.03 xxx 
6 Tu Syn 3 (per se) (1) 2867 77.27 o 65.87 105.39 - 73.38 97.95 - 
7 Tu SRR 5DR (6I) (4) 3611 97.33 - 65.11 104.17 - 74.75 99.79 - 
8 Turda Mold 188 4686 126.30 x 68.57 109.71 - 72.75 97.12 - 
9 Turda 165 5221 140.70 xxx 71.02 113.63 - 73.00 97.45 - 
10 Turda SU 181 5079 136.89 xxx 69.21 110.73 - 73.35 97.92 - 
11 Turda 201 4792 129.16 xx 68.52 109.63 - 68.75 91.78 ooo 
12 Turda SU 182 4948 133.35 xx 75.37 120.58 - 68.15 90.98 ooo 
  LSD 5%- 755.0; 1%-1014.1; 0.1% - 1341.4 LSD 5%- 10.69; 1%- 14.35; 0.1% - 18.99 LSD 5%- 2.45; 1%- 3.28; 0.1% - 4.34 
 
      SCDA TURDA 2007 
 Mean 3562 100  56.13 100  82.82 100  
1 Tu Syn Mara 2817 79.09 o 58.30 103.85 - 85.70 103.48 xxx 
2 Tu Syn 1 2598 72.94 oo 40.07 71.38 oo 84.85 102.45 xx 
3 Tu Syn 8 2122 59.58 ooo 29.45 52.46 ooo 83.65 101.00 - 
4 Tu SRR 2I(5D) (1) 2297 64.49 ooo 51.09 91.02 - 82.80 99.98 - 
5 Tu SRR 2I(5D) (2) 2609 73.25 oo 62.78 111.84 -  83.15 100 .40 - 
6 Tu Syn 3 (per se) (1) 2346 65.86 ooo 58.69 104.55 - 82.23 99.29 - 
7 Tu SRR 5DR (6I) (4) 3677 103.23 - 58.79 104.74 - 83.25 100.52 - 
8 Turda Mold 188 4957 139.18 xxx 59.71 106.36 - 81.95 98.95 - 
9 Turda 165 4951 139.01 xxx 67.39 120.05 - 81.55 98.47 o 
10 Turda SU 181 4086 114.70 - 60.49 107.76 - 83.13 100.37 - 
11 Turda 201 5324 149.49 xxx 64.10 114.20 - 79.90 96.48 ooo 
12 Turda SU 182 4957 139.18 xxx 62.74 111.78 - 81.65 98.59 - 
  LSD 5%- 638.2; 1%- 857.3; 0.1% - 1134.0 LSD 5%- 11.47; 1%- 15.41; 0.1% - 20.38 LSD 5%- 1.25; 1%- 2.03; 0.1% - 2.69 
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were extremely water deficient and yields dropped in both locations with 8% and 4% as 
against 2006. In both trial locations the Yield potential of Corn synthetics is lower in a very 
significant and significant degree than the mean value of the experiment (6195 kg/ha, 5717 
kg/ha), 
except the synthetic population Tu SRR 5DR (6I)(4) which overpasses mean value with 6.5% 
and 2.8% in 2006, respectively 2007. At SCDA Turda one can observe a similar result and we 
note that Tu SRR 5DR (6I)(4) keeps it’s first place in grain production among the seven corn 
synthetics. The less productive synthetic was both years Tu Syn 1 with yields around 61-63% 
from experimental mean value; the droughty year 2007 it gave his best results and rises one 
position in the hierarchy. Besides it’s poor performance in grain production this cultivar’s 
disadvantage is amplified by it’s propensity to stalk lodging (very significant). 
Concerning genetic tolerance to water deficit it is to be noted variant 1: Tu Syn Mara 
which increased it’s productivity in both locations with 95 kg/ha and 136 kg/ha in 2007 
against 2006. 
The germplasm comprised in the seven synthetics lends to be used as a source of 
earliness in corn breeding as we can note from tables 2 and 3. 
 
CONCLUSIONS 
 
“Per se” productive value of  synthetic populations created at SCDA Turda  is lower 
then yielding potential of commercial hybrids  and it is needed some amelioration work in the 
direction of reducing stalk lodging and improving the grain production. 
Water stress toleration of Tu Syn Mara could be useful in modeling new inbred lines 
more resistant in drought conditions which became more common lately. 
Differences of soil fertility and nutritional elements availability in Tg. Mures and Turda 
are very well expressed by yields offered by corn cultivars. 
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